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1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The schematic diagram of the washing station by this invention. 
[Drawing 2] Drawing showing the state of the stage 3 at the time of supply of a 
medical fluid. 

[Drawing 3] Drawing showing the state of the stage 3 at the time of the wafer 
insertion to a medical fluid. 

[Drawing 4] Drawing showing the state of the stage 3 in a medical fluid. 
[Drawing 5] Drawing showing wafer drawing from a medical fluid, and the dryness 
method. 

[Drawing 6] Drawing showing the state of the stage 3 at the time of pure water supply. 
[Description of Notations] 

1 [ — A rotation stage, 4 / — A washing tub, 5 / — A drain,, 6, 7, 8 / — A nozzle,, 9, 
10, 11, 12 / — 13 A bulb, 18 / — 14 N2 gas, 17 / — Pure water, 15 / — A medical 
fluid A, 16/ — A medical fluid B, 1 9 / — The medical fluid B in a washing tub,, 20 / - 
- Pure water in a washing tub. ] — A semiconductor wafer, 2 
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presser foot stitch tongue 2 made from Teflon like drawing 1 . Functions, such as tilt 
operation which changes the angle at the time of ejection arbitrarily, and rotation 
operation wTlen carrying out spin dryness, were given to this stage 3 during being 
immersed at the time of insertion of vertical movement which changes height at the 
time of being wafer immersed [ medical fluid ] and the ejection from liquid, and a wafer. 
A medical fluid A15 and a medical fluid B16 are supplied to the washing tub 4 from a 
nozzle 8 through bulbs 1 1 and 12. In order to wash the line for furthermore supplying 
a medical fluid A15 and a medical fluid B16 to the washing tub 4 and to dry, pure 
water 17 and N2 gas 18 can be supplied from a bulb 12. Moreover, N2 gas 13 is 
supplied for pure water 14 by-the nozzle 6 through a bulb 9 from a nozzle 7 through a 
bulb 10. 

[0014] Next the washing method by this invention is explained using drawing.2 - 
drawing 6 . A wafer 1 is put in after purging four byNwashing tub 2 gas 1 3 first And 
where a stage 3 is horizontally raised like drawing 2 , bulbs 11 or 12 are opened and 
medical fluids A15 or B16 are put in. It is made to descend, leaning a stage 3 like 
drawing 3 and spraying N2 gas 13 from a nozzle 6, if the medical fluid 17 in a washing 
tub becomes sufficient amount, and a wafer 1 is immersed. And the sense of a wafer 
1 is changed in a medical fluid like drawing 4 . A stage 3 is raised after a processing 
end with this state. It is made for the climbing speed of a stage 3 to become the same 
as that of the lowering speed in the case of being immersed at this time. The 
processing time within a wafer side can be fixed by operation of these series. Next in 
case a stage 3 is raised like drawing 5 , a bulb 9 is opened, N2 gas 13 is sprayed from 
a nozzle 6, and the liquid piece of the substrate front face is carried out. This N2 gas 
13 adjusts a flow rate so that a medical fluid may not be wound up. Next after raising 
a stage 3 in sufficient height like drawing 6 , a medical fluid is drained from a drain 5. 
And a bulb 10 is opened and pure water 14 is put into the washing tub 4 from a nozzle 
7. Spin dryness is carried out the same procedure as the following performing a rinse, 
and spraying N2 gas or inert gas finally. 

[0015] In addition, although operation of a stage 3 is performed in the example in this 
invention by the portion which supports a stage 3 from a chamber bottom, you may 
form a stage supporter in the upper part. Moreover, before moving to the following 
medical fluid after supplying the first medical fluid when using two kinds of medical 
fluids, pure water 17 is first supplied from a bulb 12, and a medical fluid supply line is 
washed. N2 gas 18 is introduced after that, and since it dries, the following medical 
fluid is supplied. 
[0016] 

[Effect of the Invention] By this invention, while improving, the watermark 
accompanying dryness which is the homogeneity within a wafer side of washing of a 
sheet consistent processing semiconductor wafer can be reduced. 



chamber of the processor of this invention consists of a stage which supports vertical 
movement a tilt and the wafer that can perform rotation operation, a nozzle which 
supplies a medical fluid, pure water, N2, etc., and a drain according to the content of 
processing. 

[0007] In this invention, a semiconductor substrate is inserted in a penetrant remover 
so that a semiconductor substrate may have an inclination to an oil level using the 
vertical mechanism of the stage which fixes a semiconductor substrate, and a tilt 
feature. Blasting of N2 gas or inert gas is performed from the side which has not been 
flooded with a medical fluid at this time. And while processing a semiconductor 
substrate with a medical fluid, the inclination of a substrate is changed so that it may 
become symmetrical with t he directi on of an oil-level normal to the time of insertion, 
^^m^^^^^s^^il^i^^^^S^l^ ^ f t and a semiconductor substrate is taken 
out from a penetrant remover. At this time, to this semiconductor substrate, blasting 
of N2 gas or inert gas is performed so that liquid may be dropped. Spraying N2 gas or 
inert gas in the position distant from the oil level enough, after taking out a 
semiconductor substrate from a penetrant remover furthermore, a stage is rotated 
and it is made to dry. A pure water rinse and dryness are performed by the same 
method after that. 
[0008] 

[Function] The stage which supports a ** semiconductor substrate in washing of the 
semiconductor substrate in sheet processing and dryness is made to go up and down, 
the influence of scattering is reduced by separating a semiconductor substrate from 
an oil level enough at the time of medical fluid supply, and a bird clapper is unevenly 
avoided for etching. 

[0009] ** An inclination is attached and a semiconductor substrate is inserted in 
liquid, it changes so that it may become symmetrical with the direction of an oihlevel 
normal to the time of insertion in liquid, fiflpfcyffi^^ the 
processing time can be made equal within a semiconductor substrate, and uniform 
etching can be performed. 

[0010] ** A medical fluid is removable in a short time by spraying N2 gas or inert gas 

so that an inclination may be attached to a stage in case a semiconductor substrate 

is taken out from liquid, and liquid may be dropped from the upper part. 

[001 1] ** When inserting a semiconductor substrate into liquid, and when taking out 

from liquid, by spraying N2 gas or inert gas from the upper part, the influence of the 

steam from liquid is reduced and uniform etching can be performed. 

[0012] ** A part to be unable to remove only by gas blasting to the leaning wafer is 

completely removable in a short time by making it rotate, spraying N2 gas or inert gas, 

and drying. 

[0013] 

[Example] The outline of the equipment which is one example of this invention is 
shown in drawing 1 . The semiconductor wafer 1 is fixed to a stage 3 by the support 



two or more tubs which put them in one by one is general. On the other hand, in 
consideration of the contamination under a pace or conveyance, there is a 1 tub 
multi-stage method which processes by the one chamber. There are what applied 
spray washing to this method, a thing which makes the flow of a medical fluid in a 
washing tub. For details, it is introduced to semiconductor International 
(Semiconductor International) and the August, 1987 issue. After the former washes by 
spraying on a wafer the medical fluid made into the shape of Myst by N2 and purges 
the Myst completely, it carries out centrifugal dryness. The latter sends in a medical 
fluid from the bottom of the container into which the wafer cassette was put, and 
pours it in the container upper part. It washes by changing the medical fluid to pour, 
and a rinse is carried out to the last by hot pure water. It drains from a bottom after 
that and IPA (isopropyl alcohol) steam seasoning is performed. Each of two examples 
is batch processing above/Although batch processing is the present mainstream, 
diameterHzation of wafer macrostomia for cost reduction follows on progressing, and 
the gestalt of a washing station has also been improved in recent years. For washing 
latus area uniformly, examination with sheet processing advantageously sufficient but 
still is not performed. 
[0003] 

[Problem(s) to be Solved by the Invention] Although in the case of what applied spray 
washing in the above-mentioned conventional technology the medical fluid whose 
washing is possible is also little and ends for a short time, if Myst does not start a 
wafer uniformly, there is a problem that unevenness will arise in the medical fluid 
distribution within a field, and a cleaning effect will become uneven. Moreover, in order 
to make a medical fluid into the shape of Myst, time for a medical fluid to stay at a 
wafer is short, and time is unsuitable for a reaction to this thing. 
[0004] Although there is an effect in probability reduction of particle contamination 
since the frequency in which an oil level crosses a wafer is reduced in the case of the 
method of making the flow of a medical fluid in a washing tub, generating of the 
watermark by the moisture in that there is much consumption of a medical fluid or 
IPA poses a problem. Moreover, when performing IPA steam seasoning, since there is 
risk, such as ignition and explosion, the cure is needed. In the case of the wafer of a 
diameter of macrostomia which is furthermore treated by sheet processing, realization 
is difficult for a means to lessen the amount of medical fluids to consume, and to 
carry out removal of a medical fluid or pure water to homogeneity from the whole 
wafer, and it inquires now. 

[0005] It is in the purpose of this invention solving problems by survival of the medical 
fluid and pure water which were mentioned above, such as a watermark and the 
heterogeneity of etching, and offering further washing that can realize sheet-ized 
processing, the dryness method, and equipment. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 



semiconductor substrate in a penetrant remover so that the front face of this 
semiconductor substrate may have an inclination to an oil level. The step which leans 
this semiconductor substrate so that it may become symmetrical with the direction of 
an oil-level normal to the time of insertion in a medical fluid. The step which takes out 
this semiconductor substrate from a penetrant remover in the state where the 
inclination of this semiconductor substrate becomes symmetrical with the direction of 
an oil-level normal to the time of insertion. 

[Claim 3] The washing dryness method according to claim 2 characterized by 
performing blasting of N2 gas or inert gas to the above-mentioned semiconductor 
substrate in the step which takes out the above-mentioned semiconductor substrate 
from a penetrant remover. 

[Claim 4] The washing dryness method according to claim 3 characterized by rotating 
the above-mentioned stage, spraying N2 gas or inert gas after taking out the above- 
mentioned semiconductor substrate from a penetrant remover. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is sufficient pure environment about a 
semiconductor substrate, and relates to the washing dryness method which makes it 
possible to perform washing and dryness processing, and its equipment 
[0002] 

[Description of the Prior Art] Now, R SHI A (RCA) washing devised by W.Kern and 
others as the washing method is in use. This method consists of SC-1 (mixed liquor 
of NH40H, H202, and H20). an HF solution, and three sorts of solution processings of 
SC-2 (mixed liquor of 1, HCH202, and H20) fundamentally, and is explained in detail 
by the R SHI A review (RCA Review) Vol. 31 and No.187 (1970). Since many kinds of 
medical fluids are used, the multi-tub multi-stage method which moves the wafer to 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the washing dryer characterized by to include a means to by.which the 
means of the above-mentioned stage of operation moves up and down on the above- 
mentioned stage in the washing dryer which has a container, the semiconductor 
substrate fixed stage prepared in this container, the means of this stage of operation, 
and the medical fluid and the gas-supply nozzle for supplying a medical fluid and gas 
in this container, the means which carries out a tilt, and the means which carries out 
rotation operation. 

[Claim 2] The washing dryness method characterized by providing the following. The 
step which fixes a semiconductor substrate to a stage. The step which inserts this 
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Summary. 



(57) [Abstract] 

[Objects of the Invention] In sheet processing, homogeneity is good and offers a 
washing means effective for prevention of a watermark. 

[Elements of the Invention] It takes out from the time of giving an inclination, putting 
in the semiconductor wafer 1 to a medical fluid, and changing and putting in the sense 
in liquid, and an opposite side. In case it takes out, N2 gas is sprayed and the removal 
effect of a medical fluid is raised. Moreover, N2 gas is sprayed at the time of the 
receipts and payments to the medical fluid of the semiconductor wafer 1 , and the 
influence from the steam of a medical fluid is reduced. 
[Effect] By using this invention, in washing of a sheet consistent processing 
semiconductor wafer, immersing time within a wafer side can be made equal, and 
effective medical fluid removal can be performed. 



[Translation done.] 



♦ NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect 
the original precisely. 

2 t **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



Bibliography. 



(19) [Country of Issue] Japan Patent Office (JP) 

(1 2) [Official Gazette Type] Open patent official report (A) 

(11) [Publication No.] JP.7-14811A 

(43) [Date of Publication] January 17, Heisei 7 (1995). 

(54) [Title of the Invention] The washing dryness method and a washing dryer. 
(51) [International Patent Classification (6th Edition)] 
H01L 21/304 341 G 
T 

361 H 

F26B 21/14 9140-3L. 
[Request for Examination] Un-asking. 
[The number of claims] 4. 
[Mode of Application] OL 
[Number of Pages] 5. 

(21) [Filing Number] Japanese Patent Application No. 5-153280. 

(22) [Filing Date] June 24. Heisei 5 (1993). 

(71) [Applicant] 

[Identification Number] 000005108. 
[Name] Hitachi, Ltd. 

[Address] 4-6, Kanda Surugadai, Chiyoda-ku, Tokyo. 

(72) [InventoKs)] 
[Name] Hiraoka Akiko. 

[Address] 1-280, Higashi-Koigakubo, Kokubunji-shi, Tokyo Inside of Hitachi Central 
Lab. 

(72) [InventoKs)] 
[Name] Okura **. 

[Address] 1-280, Higashi-Koigakubo, Kokubunji-shi, Tokyo Inside of Hitachi Central 
Lab. 

(72) [InventoKs)] 
[Name] Yoshigami Jiro. 




[Drawing 5] 

— ■ ■ B5 




[Translation done.] 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 





* ' ' ' ' * ' t 4 4 U 



[Drawing 3] 



R3 





— ^^^^ ». V «. K * V 



[Drawing 4] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect 
the original precisely. 

1 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



Bibliography. 



(1 9) [Country of Issue] Japan Patent Office ( JP) 

(1 2) [Official Gazette Type] Open patent official report (A) 

(11) [Publication No.] JP.7-14811.A 

(43) [Date of Publication] January 17, Heisei 7 (1995). 

(54) [Title of the Invention] The washing dryness method and a washing dryer. 
(51) [International Patent Classification (6th Edition)] 
H01L 21/304 341 6 
T 

361 H 

F26B 21/14 9140-3L. 
[Request for Examination] Un-asking. 
[The number of claims] 4. 
[Mode of Application] OL 
[Number of Pages] 5. 

(21) [Filing Number] Japanese Patent Application No. 5-153280. 

(22) [Filing Date] June 24. Heisei 5 (1993). 

(71) [Applicant] 

[Identification Number] 000005108. 
[Name] Hitachi, Ltd. 

[Address] 4-6, Kanda Surugadai, Chiyoda-ku, Tokyo. 

(72) [InventoKs)] 
[Name] Hiraoka Akiko. 

[Address] 1-280, Higashi-Koigakubo. Kokubunji-shi. Tokyo Inside of Hitachi Central 
Lab. 

(72) [InventoKs)] 
[Name] Okura **. 

[Address] 1-280, Higashi-Koigakubo, Kokubunji-shi, Tokyo Inside of Hitachi Central 
Lab. 

(72) [InventoKs)] 
[Name] Yoshigami Jiro. 



THIS PAGE BLANK (uspto) 



9 13 




[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the washing dryer characterized by to include a means to by.which the 
means of the above-mentioned stage of operation moves up and down on the above- 
mentioned stage in the washing dryer which has a container, the semiconductor 
substrate fixed stage prepared in this container, the means of this stage of operation, 
and the medical fluid and the gas-supply nozzle for supplying a medical fluid and gas 
in this container, the means which carries out a tilt, and the means which carries out 
rotation operation. 

[Claim 2] The washing dryness method characterized by providing the following. The 
step which fixes a semiconductor substrate to a stage. The step which inserts this 
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two or more tubs which put them in one by one is general. On the other hand, in 
consideration of the contamination under a pace or conveyance, there is a 1 tub 
multi-stage method which processes by the one chamber. There are what applied 
spray washing to this method, a thing which makes the flow of a medical fluid in a 
washing tub. For details, it is introduced to semiconductor International 
(Semiconductor International) and the August 1 987 issue. After the former washes by 
spraying on a wafer the medical fluid made into the shape of Myst by N2 and purges 
the Myst completely, it carries out centrifugal dryness. The latter sends in a medical 
fluid from the bottom of the container into which the wafer cassette was put, and 
pours it in the container upper part. It washes by changing the medical fluid to pour, 
and a rinse is carried but to the last by hot pure water. It drains from a bottom after 
that and IPA (isopropyl alcohol) steam seasoning is performed. Each of two examples 
is batch processing above. -Although batch processing is the present mainstream, 
diameteHzation of wafer macrostomia for cost reduction follows on progressing, and 
the gestalt of a washing station has also been improved in recent years. For washing 
latus area uniformly, examination with sheet processing advantageously sufficient but 
still is not performed. 
[0003] 

[Problem(s) to be Solved by the Invention] Although in the case of what applied spray 
washing in the above-mentioned conventional technology the medical fluid whose 
washing is possible is also little and ends for a short time, if Myst does not start a 
wafer uniformly, there is a problem that unevenness will arise in the medical fluid 
distribution within a field, and a cleaning effect will become uneven. Moreover, in order 
to make a medical fluid into the shape of Myst, time for a medical fluid to stay at a 
wafer is short, and time is unsuitable for a reaction to this thing. 
[0004] Although there is an effect in probability reduction of particle contamination 
since the frequency in which an oil level crosses a wafer is reduced in the case of the 
method of making the flow of a medical fluid in a washing tub, generating of the 
watermark by the moisture in that there is much consumption of a medical fluid or 
IPA poses a problem. Moreover, when performing IPA steam seasoning, since there is 
risk, such as ignition and explosion, the cure is needed. In the case of the wafer of a 
diameter of macrostomia which is furthermore treated by sheet processing, realization 
is difficult for a means to lessen the amount of medical fluids to consume, and to 
carry out removal of a medical fluid or pure water to homogeneity from the whole 
wafer, and it inquires now. 

[0005] It is in the purpose of this invention solving problems by survival of the medical 
fluid and pure water which were mentioned above, such as a watermark and the 
heterogeneity of etching, and offering further washing that can realize sheet-ized 
processing, the dryness method, and equipment. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
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presser foot stitch tongue 2 made from Teflon like drawing 1 . Functions, such as tilt 
operation which changes the angle at the time of ejection arbitrarily, and rotation 
operation when carrying out spin dryness, were given to this stage 3 during being 
immersed at the time of insertion of vertical movement which changes height at the 
time of being wafer immersed [ medical fluid ] and the ejection from liquid, and a wafer. 
A medical fluid A15 and a medical fluid B16 are supplied to the washing tub 4 from a 
nozzle 8 through bulbs 1 1 and 12. In order to wash the line for furthermore supplying 
a medical fluid A15 and a medical fluid B16 to the washing tub 4 and to dry, pure 
water 17 and N2 gas 18 can be supplied from a bulb 12. Moreover, N2 gas 13 is 
supplied for pure water 14 by-the nozzle 6 through a bulb 9 from a nozzle 7 through a 
bulb 10. 

[0014] Next the washing method by this invention is explained using drawing.2 - 
drawing 6 . A wafer 1 is put in after purging four byNwashing tub 2 gas 13 first And 
where a stage 3 is horizontally raised like drawing 2 , bulbs 11 or 12 are opened and 
medical fluids A15 or B16 are put in. It is made to descend, leaning a stage 3 like 
drawing 3 and spraying N2 gas 13 from a nozzle 6, if the medical fluid 17 in a washing 
tub becomes sufficient amount, and a wafer 1 is immersed. And the sense of a wafer 
1 is changed in a medical fluid like drawing 4 . A stage 3 is raised after a processing 
end with this state. It is made for the climbing speed of a stage 3 to become the same 
as that of the lowering speed in the case of being immersed at this time. The 
processing time within a wafer side can be fixed by operation of these series. Next in 
case a stage 3 is raised like drawing 5 , a bulb 9 is opened, N2 gas 13 is sprayed from 
a nozzle 6, and the liquid piece of the substrate front face is carried out This N2 gas 
13 adjusts a flow rate so that a medical fluid may not be wound up. Next, after raising 
a stage 3 in sufficient height like drawing 6 , a medical fluid is drained from a drain 5. 
And a bulb 10 is opened and pure water 14 is put into the washing tub 4 from a nozzle 
7. Spin dryness is carried out the same procedure as the following performing a rinse, 
and spraying N2 gas or inert gas finally. 

[0015] In addition, although operation of a stage 3 is performed in the example in this 
invention by the portion which supports a stage 3 from a chamber bottom, you may 
form a stage supporter in the upper part. Moreover, before moving to the following 
medical fluid after supplying the first medical fluid when using two kinds of medical 
fluids, pure water 17 is first supplied from a bulb 12, and a medical fluid supply line is 
washed. N2 gas 18 is introduced after that and since it dries, the following medical 
fluid is supplied. 
[0016] 

[Effect of the Invention] By this invention, while improving, the watermark 
accompanying dryness which is the homogeneity within a wafer side of washing of a 
sheet consistent processing semiconductor wafer can be reduced. 
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